
CME429 Introduction to Image Processing 

Assist. Prof. Dr. /ŀƴŜǊ m½/!b 

Part 11 
Image Segmentation 

The whole is equal to the sum of its parts.  ~Euclid 
The whole is greater than the sum of its parts.  ~Max Wertheimer 
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10. Image Segmentation 
ƷFundamentals 

ƷPoint, Line, and Edge Detection 

ƷThresholding 

ƷRegion-Based Segmentation 

ƷSegmentation Using Morphological Watersheds 

ƷThe Use of Motion in Segmentation 
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Background 
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ƷFirst-order derivative 

 

 

 

 

ƷSecond-order derivative 
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Detection of Isolated Points 
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ƷThe Laplacian 
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Line Detection 
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ƷSecond derivatives to result in a stronger response 
and to produce thinner lines than first derivatives 

 

ƷDouble-line effect of the second derivative must 
be handled properly 
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Detecting Line in Specified Directions 
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Edge Detection 
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ƷEdges are pixels where the brightness function 
changes abruptly 

ƷEdge models 
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Basic Edge Detection by Using First-Order Derivative 
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Basic Edge Detection by Using First-Order Derivative 
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 Edge normal: ( )

Edge unit normal:        / mag( )
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